A World Record Attempt 

by  Ray Cooper

Class F (Aeromodels)

Sub-class F5-S (Aeroplane, electric motor, rechargeable sources of current)

Category: F5: Radio Controlled Flight

No 173: Gain in Altitude

Pilot: Ray Cooper 

Model: “Big Bird”

Record Claim: 2,573 m (8441 ft), date 9/11/2003 - yet to be ratified.

Total flight time 31 minutes. (12 minute ascent, 19 minute descent)

Current World record is: 2'200 m (7218 ft)
Date of flight: 19/11/2000
Pilot: Wolfgang SCHAEPER (Germany)
Course/place: Markdorf (Germany)

First of all I would like to thank the following:

The Aerobotics Group at Monash University for their support and use of equipment, especially getting the telemetry working, it was invaluable during the attempts.

Ray Pike as being the Directing Official and helping out with the official side of things.

The McMahon family for the use of their property and hospitality.

John and Julie Bird for their fabulous efforts, taking photos and recording the event.

And a very special thank you to my wife Anne and two daughters Emma & Bethanie, it was a VERY long weekend.

The model was designed and built over a 3 month period from late December 2002 to March 2003.

It was designed large for good visibility, however it had to conform to the rules governing world record attempts. I.E. 150 sq dm total surface area, 5 kg max. Weight and 42 V max. Motor battery.

I wanted a model that would fly its self, so as to minimise pilot input. Also, should I loose sight, its flight path would be predictable. A simple polyhedral plan form was the solution, with large flaps to control the descent and ailerons for better roll control response. The ailerons can set in the up position to improve the descent rate.

It was built using conventional methods, balsa/plywood and covered with tissue paper. The tissue paper had the advantage of being pre coloured, lightweight and good torsional strength, but no puncture resistance. 

The motor used is an Actro 40/6 brushless outrunner and turns an 18” x 11” propeller direct drive.

Motor batteries are either 28 cells NiMh 3300mAhr or 9 in series x 4 in parallel 1200mAhr Lithium polymer cells. The lithium polymer cells were used for the record attempt. Full throttle motor current is about 35 amps and gives a climb rate of about 1300 feet per minute. The motors maximum efficiency current is about 12 amps, to achieve this, the throttle was set to approx. 50 % on the transmitter. In this position, climb rate at low altitude was about 800 feet per minute. Motor run time with NiMh cells is about 12 minutes and with the LiPoly cells about 22 minute.

A Garmin eTrex hand held GPS was used as the primary measuring device. The eTrex was selected for measuring the Altitude gain because of its lightweight, small size, use of a barometric sensor and ability to store the entire flight profile. The eTrex was tested for accuracy at Borgelt Instruments P/L (an ASAC approved calibration lab), the calibration chart was used to correct the measurement as required. Also on board the model was a data capture card and telemetry unit for sending real time data back to the ground. I.E. motor battery volts, motor battery current, motor battery temperature, altitude and airspeed.

Optical assistance was provided by the use of Bushnell 5x magnification, extra wide view head mounted binoculars. Flying with binoculars it is like having blinkers on, you loose your Peripheral Vision and so knowing where the model is in respect to the field is a problem. It is very easy to drift down wind and not know it. When flying at these high altitudes it is always better to have some cloud back ground, this enhances the model and makes it easier to find should you loose sight for a moment. A clear blue sky is far from ideal, reducing the definition and apparent size of the model.

A reclined position is best when flying at these altitudes and so a stretcher bed was used, however, this did not give me any freedom to move. A swivel chair was used for the recorded attempt and this proved more effective, although it was perhaps too easy to rotate and loose track of where the model was in respect to the field.

For an official flight you are required to have one FAI registered observer (Directing Official) and two MAAA affiliated members. Ray Pike was the Directing Official and as Ray lives at Oxley (near Wangaratta) this then determined the location for the attempt north of Wangaratta. It was also north of the divide and more likely to have favourable weather. The two other observers were Greg Egan and Paul Jenkins both MAAA affiliated members.

It was necessary to have air navigation NOTAMS issued, this would reduce the chances of conflict with full size aircraft. NOTAMS were issued for three consecutive weekends, it was hoped that at least one weekend would have good weather. Leading up to all three weekends I was in constant contact with Ken Dickinson, a senior weather forecaster at BOM and also an ex VARMS member. His advice was very helpful and predictions prove to be accurate. The first two weekends were washed out and windy, the last proved to be very unseasonable with light winds and clear skies, perfect, except for lack of high cloud. Saturday was to be the first attempt with Sunday as the fall back.

Saturday: The entire team met at McMahon’s farm at 6.30 am. It was decided to have a test flight to try some new binoculars and to ensure our recording procedures were correct. The binoculars were not as good as hoped so a landing was made and binoculars changed. A second test flight was then made with much better results.

Batteries were then changed to Lithium Polymer and a serious attempt was commenced. By now time had slipped by, it was 9:30am. The climb went well to about 900m, at this point the model flew into strong sink, this lasted a good minute, in which time I re-trimmed the elevator (a mistake). When the model entered the lift area, rate of climb dramatically increased, I was automatically compensating for the new trim, but this was to become a problem the higher the model went. The wind was beginning to increase at the higher level and drift was becoming a problem. I had shifted my position on the stretcher bed and the binoculars moved, this coupled with clear blue sky the model was becoming increasingly difficult so see. Holding the binoculars with one hand, I was forced to fly using the left stick only, things were beginning to unravel quickly. At 1777m I terminated the ascent and got things back under control. This flight had set an Australian record and it was decided to pack up for the day and do all the necessary things to claim a record.

First task was to visit the Milawa Cheese factory, it was here that Ray Pike had arranged to use their certified and calibrated scales for weighing of the model. It did make for an interesting sight as “Big Bird” was carried into the kitchen! Next it was back to Ray’s place for the measuring process and more paper work. At lunch, the morning’s efforts were discussed and by chance, a visit to Ray’s computer room uncovered a very nice swivel chair with a reclining back. By mid to late afternoon it was decided to make another attempt on Sunday morning, this time using the swivel chair. (meet at the field at 6:30am, another early start!) 

Sunday: The weather was almost the same as Saturday, still no cloud. There would be no practice flight, the chair was set up and proved to be very comfortable, I tracked a Qantas jet across the sky with ease. There appeared to be a light southerly breeze, so everything was set up in this direction. It took nearly an hour to do all of the model assembly, testing of the telemetry and pre-flight tests plus photos of the Garmin unit.

The model was launched at 7:48am and with a steady rate of climb it was soon at 500m, at which point I changed to the binocular view and settled in. The chair seemed to be working well, as I could track the model with minimal head movement. I could hear the altitude being called out and at 2000m things were still looking good. As the model circled above, the sun would shine through the orange tissue covering and it appeared to be glowing. At 2250m the current world record had been broken! I could hear voices around me saying “keep going”, at 2400m it was becoming difficult to see, especially at some angles whilst turning. I had not realised that the model was now 1000m down wind of my location and that wind at this level was 10 to 12 knots from the West! I continued to climb but it was becoming increasingly difficult to see, at 2573m the motor was stopped, (time 8:00am) 12 minutes had passed, giving an average rate of climb of 214m per minute or 700ft per minute.

It was time to descend and now the full impact of the wind and the drift that had occurred during the ascent was realised! With the motor off, the pitch angle had changed and I was now looking at a near front on view, it was VERY small! I had deployed the flaps to start the descent (a mistake) this dropped the airspeed considerably and the model was now making negative ground speed, it was getting further away from me! It took me a while to work out what was happening, it was not descending much at all and I was having trouble judging its pitch angle. I closed the flaps and eased the nose down, it was now 1800m down wind of my location and at 2400m altitude, nearly 3000m line of sight! From this point it took 8 minutes to travel 1000m up wind and descend a further 400m, but it was now much easier to see. It was time to come down, 12 minutes had passed since turning the motor off (I must say a VERY LONG 12 minutes) with flaps deployed and spoilers up (ailerons) a very steep descent was commenced. The voices around me started again, “you’re diving, speed’s up, it’s coming down fast!” Paul, who had been calling out the altitude could not keep up, I had flown the model enough to know what it could take and was comfortable with the descent rate. At about 600m I removed the binoculars and gave a sigh of relief! A beat-up over the strip and a near perfect spot landing (60cm) completed the flight with cheers and smiles all round. Landing time 8:19am, total flight time 31 minute and 32 seconds.

The model was disassembled and photos taken of the eTrex unit. It was then back to Ray Pike’s place to complete the necessary paper work.

Where to next? Well there was still enough battery left for another 10 minutes of motor run! Given the right weather conditions I think it is possible to achieve 3000m controlling from the ground. Follow it in a full size aircraft and then I think 5000m may be possible….

We are still waiting for the record to be ratified, this could take some time. First it is ratified as an Australian Record and then sent to the FAI for World Record ratification. Hopefully this process will not take too long.

Model Specifications:

· Span: 328.8cm , Root cord: 39.2cm, Tip cord: 29cm, Length: 179cm

· Surface Areas: Wing 119dm sq, Tail 18dm sq

· Weight: 4300gms to 4940gms

· Motor: Actro 40/6 Brushless, 18.75" x 11" Prop Direct Drive

· Motor Battery: 9 series x 4 parallel eTech 1200 Lithium Polymer or 28 x GP3300 NiMh cells

· Radio Control system: Standard JR3810 Tx, JR649PCM Rx, 6 x JR381 servos
Controls: Elev, Rud, Ail, Flaps, Motor ESC (FMA Co-Pilot infrared sensor for pitch stability) 

· Climb Rate: Full throttle = 1300 ft per min approx., 50% Throttle = 700 ft per min (50% throttle used for record attempt) 

Other Equipment: 

· Head mounted binoculars, Bushnell 5 x 25 extra wide view 

· Garmin eTrex GPS with barometric altimeter 

· Also EMS Altitude Data logger as second barometric altimeter

· Data Capture card and Telemetry Module (151Mhz)

